Fatty acid synthesis by human adipose tissue.
The effect of age and nutritional status on the synthesis of fatty acids from a variety of labeled substrates by human adipose tissue in vitro was investigated. The results of this study clearly demonstrate that, although human adipose tissue is able to oxidize glucose to CO2, its ability to incorporate glucose-carbon into long chain fatty acids is negligible. Although the utilization of acetate for the synthesis of fatty acids by adipose tissue is substantial in the presence of glucose and insulin, its physiologic significance in human under normal dietary conditions is questionable. That the capacity of human adipose tissue is limited is further supported by (1) a negligible incorporation of pyruvate-3-14C (up to 25 mM concentration in the incubation medium) into fatty acids, (2) a lack of stimulation in lipogenesis by human adipose tissue after refeeding a diet high in carbohydrate and very low in fat to a previously starved human, and (3) an extremely low activity of pyruvate carboxylase and ATP-citrate lyase in adipose tissues from humans of varying ages. The activities of other key lipogenic enzymes, glucose-6-phosphate dehydrogenase, 6-phosphogluconate dehydrogenase, and NADP-malate dehydrogenase, are also low. These enzymes can be stimulated in human adipose tissue after a fasting-refeeding regimen. The activity of phosphoenolpyruvate carboxykinase is also very low in human adipose tissue,and it is suggested that a pathway of glyceroneogenesis may not play a significant role in human adipose tissue. In light of our results, together with previous reports, it is possible to conclude that the capacity of human adipose tissue to utilize a dietary carbohydrate for the synthesis of fatty acids is extremely low and that the liver plays a major role in the biosynthesis of endogenous fatty acids from dietary carbohydrate in the human.